Effects of conjugated and unconjugated bile acids on the activity of the Vibrio cholerae porin OmpT.
During infection, the enteric pathogen Vibrio cholerae encounters a bile-containing environment. Previous studies have shown that bile and/or bile acids exert several effects on the virulence and physiology of the bacterial cells. These observations have led to the suggestion that bile acids may play a signaling role in infection. We have previously reported that the bile component deoxycholic acid blocks the general diffusion porin OmpT in a dose-dependent manner, presumably as it transits through the pore. V. cholerae colonizes the distal jejunum and ileum, where a mixture of various conjugated and unconjugated bile acids are found. In this work, we have used patch clamp electrophysiology to investigate the effects of six bile acids on OmpT. Two bile acids (deoxycholic and chenodeoxycholic acids) were found to block OmpT at physiological concentrations below 1 mM, while glycodeoxycholic acid was mildly effective and cholic, lithocholic and taurodeoxycholic acids were ineffective in this range. The block was also voltage-dependent. These observations suggest the presence of a specific binding site inside the OmpT pore. Since deconjugation is due to the activity of the endogenous flora, the preferential uptake of some unconjugated bile acids by OmpT may signal the presence of a hospitable environment. The results are also discussed in terms of the possible molecular interactions between the penetrating bile acid molecule and the channel wall.